cystic fibrosis (CF) has improved,' and many patients survive to adult life. As a consequence, rheumatic disorders are now commonly observed in older patients. Two distinct arthropathies have been described in CF: episodic arthritis (EA), which appears to be more common in children3 4 but has been reported in adults5; and hypertrophic pulmonary osteoarthropath5y (HPOA), which is normally confined to adults but has been described in children.6 7 Frequently, an acute infection was diagnosed and antibiotics were prescribed. In most episodes we have observed, the patients were temporarily unable to walk because of severe lower limb pain. Many looked miserable because of the pain and lay still in bed. Typically, there was erythema over the finger joints, with tenderness over most peripheral joints but little swelling. Although active joint movement was limited, the passive range was usually normal. Attacks lasted an average of four days, and the joints then returned to normal. One of the 12 patients had severe symptoms which persisted for up to two weeks. Seven patients developed a high, swinging fever and a rash which was typical of erythema nodosum, being present on the legs and occasionally also on the forearms. Eight patients continued to have attacks one to three years after diagnosis, and in two patients the attacks have occurred at frequent intervals over a much longer period (11 and 17 years). In a further two, attacks started in childhood and stopped after puberty. Only one patient was not taking pancreatic supplements. This patient stopped his enzyme supplements because he believed that they provoked his attacks of EA. He was unwilling to undergo a provocation test. In most patients non-steroidal anti-inflammatory drugs (NSAIDs) led to rapid symptomatic relief. In one patient, however, attacks of EA were unresponsive to NSAIDs but responded to prednisolone. The immunoglobulin and complement levels were normal in all five patients.
One patient with EA was investigated in more detail during an acute attack. Plasma C reactive protein was raised to 152 mg/l (NR <10 mg/i). Knee arthroscopy was normal apart from a small quantity of synovial fluid with minimal evidence of inflammation (20 neutrophils/ml, protein 16 g/l). A synovial biopsy specimen showed no abnormality on light microscopy, and immunofluorescent staining was negative apart from a few small deposits of IgM on endothelial cells. On ultrastructural examination there was a conspicuous reduplication of the endothelial basal lamina.
Hypertrophic pulmonary osteoarthropathy The WBC count was raised in five patients (range 14-21 x 109/l) and the ESR was raised in eight (range 22-95 mm/h). Immune complexes were present in three (63, 92, and 884 IU/l). Rheumatoid factor and ANF were not detected. Serum IgM was normal. Seven patients had raised IgG (range 16-8-23.1 g/l, NR 6-3-16-0 g/l) and IgA (range 3*2-6-9 g/l, NR 0*7-3.2 g/l). Complement C3 levels were all normal, but complement C4 levels were depleted in five patients (range 0*12-0-23 g/l, NR 0-25-0-75 g/l).
Knee arthroscopy was performed in one patient. The synovial membrane was normal in appearance, apart from the presence of a fibrinous exudate. The synovial fluid contained 560 WBCs/ml (95% lymphocytes), protein 32 g/l. On light microscopy there was engorgement of blood vessels with mononuclear infiltrate. Specific immunofluorescent staining showed a prominent coating of IgM on endothelial cells, occasional granules of C3 on vessel walls, and positive staining for fibrinogen on the lining layer.
Ultrastructural examination showed a conspicuous reduplication of capillary basal laminae and focal loss of endothelial cells with partial occlusion of some capillaries by fibrin and platelets (Fig. 1) . HLA TYPING In both groups of patients there was a normal distribution of class I HLA antigens when compared with normal controls in a Caucasian population and with patients with CF without arthropathy. DIAGNOSTIC IMAGING In EA the radiographs taken of the most symptomatic joints (normally hands, wrists, and knees) were invariably normal. A 99mTc HDP bone scan, performed in one patient during an acute attack of EA, was normal.
Periostitis at the distal ends of long bones was present in nine patients with HPOA (Fig. 2a) . Of the six 99'Tc HDP bone scans performed, four had 'hot' areas corresponding to the periostitis seen on radiography (Fig. 2b) . One patient had a positive bone scan accompanied by normal radiographs and one had a normal scan but a marked periosteal reaction on radiography.
LUNG INVESTIGATIONS
In EA the percentages of predicted normal values for FEV1 and FVC (mean (SD) 58 (14)% and 73 (25)% respectively) were not significantly different from the values for control patients with CF without arthropathy (Fig. 3) . Pseudomonas aeruginosa was ....~~~~ar o.cpz~walshwn group.bmj.com on August 15, 2017 -Published by http://ard.bmj.com/ Downloaded from present in the sputum of nine patients, with additional Staphylococcus aureus in two. In one patient no pathogens were isolated on repeated sputum culture.
In patients with HPOA the percentage predicted FEV, was 26 (5)%, which was significantly worse than for those with EA (p<0-05) (Fig. 3) . The FVC percentage predicted was also significantly worse when compared with the group with EA (46 (9)% v 73 (25)%; p<0-01) and with the control group (70 (24)%; p<0.001). All patients with HPOA had positive sputum cultures for P aeruginosa.
Discussion
Although arthritis has been little recognised as a complication of cystic fibrosis (CF), it is now established as a major cause of pain and disability in approximately 10% of young adults with this disease, and it is evident that arthritis will become more common as patients live longer. In HPOA the clinical onset is insidious and the course is related to the severity of the lung disease. On occasions, exacerbations of the arthritis parallel the worsening of the chest infection.4 9 P aeruginosa is the dominant pathogen in the sputum, but it is no more common in patients with HPOA than in EA or in CF without arthritis.
The pathogenesis of both EA and HPOA is obscure. From the limited histological material and the immunological investigations in our study, the evidence of inflammatory and immunological responses is sparse and probably no more than may be expected in the presence of persistent chest infection. The absence of an association between EA and HLA-B8 is also important because in sarcoidosis both erythema nodosum and acute arthritis are associated with B8.2' 22 The further possibility of a genetic component linked to the CF related gene on chromosome 723 has been considered and will be investigated when appropriate techniques are available.
Despite the lack of similarity between EA or HPOA and reactive arthritis following genitourinary or gut infection (including the absence of an association with HLA-B27), further investigation of the role of chest or gut infection is indicated. It is also necessary to exclude the possibility that EA may be an adverse reaction to pancreatic supplements. Finally, because of the evidence that neurogenic mechanisms may be involved in clubbing of the fingers, in periosteal reactions, in HPOA, and in CF, there is now a new indication and a new opportunity to investigate neurogenic mechanisms in both EA and HPOA.
